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is lost and many more other severe complications. Prevention is better than cure!! To prevent all these difficulties and improve the health status of the teeth, it is better to tackle the problem in the initial stages itself, especially in developing countries such as India, where the common man cannot afford high costs of dental treatments. [6] ICDAS-II provides an excellent platform for solving the above problem.
Targeted healthcare is of significant importance, especially in developing and underdeveloped countries to overcome the increasing healthcare cost burden and resource constraint for the Government. Risk-based management is favored to provide this targeted healthcare in the prevention and treatment of dental caries. This demands the epidemiologists as well as clinical practitioners to identify the specific risk factors. The three main factors in dental caries; diet, microflora, and a susceptible tooth were identified almost 100 years ago. Since that time, a large number of further local and general risk factors have been identified. In fact, the whole socio-cultural environment of the community in which the individual lives may also have an influence on the development of dental caries. [7] Considering the above facts, an attempt is made here to assess the prevalence, severity, and risk factors, influencing the dental caries and detecting the early lesions among adults to prevent the progression using the more sensitive, recent, internationally accepted, valid, and reliable criteria, the ICDAS-II in Nellore district of Andhra Pradesh.
MetHods
A descriptive cross-sectional study was carried out between the months of April and July 2015 among 35-44-year-old adults in urban and rural areas of Nellore district of Andhra Pradesh in randomly selected community or primary health centers. Written consent was obtained from the respective medical officers. All willing participants at the time of examination were taken for the final inclusion in the sample. Ethical approval for the study was obtained from the Institutional Ethics Committee. An oral informed consent was taken from each member participating in the study.
Training exercises were first carried out in the department of public health dentistry on the outpatients, till the consistent results were obtained by five examiners. An online tutorial was also taken for training and calibration in recording ICDAS-II. Intraclass correlation coefficient (ICC) for intra-examiner repeatability was calculated for the chief examiner and the remaining examiners. It was good, the findings were high (0.91 for ICDAS-II). When ICC for individual score was calculated, ICC was least for score 1 (0.68), highest for scores 5 and 6 (1.0).
The sample size was calculated using the formula N = 4pq/l, [2] where "p" is the prevalence of dental caries in adults of >35 years in India taken from the National oral health survey and fluoride mapping of India, "q" is 1 − p, and "l" is the allowable error or precision. Multi-stage cluster sampling methodology was followed. Data collection was done using a questionnaire on behavioral factors such as oral hygiene, diet, and socioeconomic factors such as income, education, and occupation of the parents apart from general information such as age and sex. ICDAS-II was used for recording caries in permanent teeth.
Strict protocol for infection control was observed constantly throughout the data collection period. The instruments were autoclaved daily, and necessary cold sterilization was performed in the field during the clinical examination. Cold sterilization method was followed using Korsolex ® chemical solution (gluteraldehyde -7.0 g, 6-dihydroxy 2, 5-dioxahexane -8.2 g, and polymethylol urea derivatives -17.6 g). One part of Korsolex ® was diluted to nine parts of clean tap water to get 10% solution, into which, prerinsed instruments were immersed for a minimum of 30 min before being reused, if needed.
No continuous variable exhibited a normal distribution (Shapiro-Wilk test). The decayed missing filled tooth surfaces (DMFS) scores were calculated using data obtained by ICDAS-II at four cutoffs: score 1 (scores 1-6 classified as carious); score 2 (scores 0 and 1 classified as sound and scores 2-6 as decayed); score 3 (0-2 sound and 3-6 carious); and score 4 (0-3 sound and 4-6 carious). Caries prevalence using ICDAS-II criteria at different cutoffs was determined. Intra-examiner reproducibility was calculated at tooth surface level using inter-class correlation. Prevalence ratio values (95% confidence interval [CI]) and rate ratio values (95% CI) were obtained by the Poisson regression. Multiple linear regression of dental caries determined by ICDAS-II with various independent variables was also done. Multivariate regression models (negative binomial) were chosen for this analysis because it is an appropriate model for analysis of "overdispersed" counts such as the number of noncavitated, cavitated, filled, or missing tooth surfaces. As the dependent variables represent counts of surfaces with significant dispersion (the variance of the count was larger than the mean), the negative binomial regression model was estimated. Sampling weights and clustering effects caused by sampling were adjusted for when the negative binomial coefficients were computed. The significance level for all analyses is P < 0.05.
results
In a total sample of 1500 participants, males comprise 44.9%, and females comprise 55.1%. Urban and rural population were included as per the distribution in Nellore city, that is, 30% and 70% [ Table 1 ]. Of them, 64.9% belonged to the 35-40 years age group, and 35.1% belonged to the 41-44 years age group. Out of them, 89.3% were married, and 10.7% were single (unmarried, divorced, and widowed). Most of them were employed, only 23.4% were unemployed. Majority of the participants belonged to the Prasad's Socioeconomic Class III (33.5%). 23.3% of them were graduates, and 22.5% with an education level of middle school. The prevalence of dental caries according to ICDAS-II was highest at the cutoff point score 1 in both males (98.2%) and females (99.4%) and was the least at the cutoff point score 4 (males [44.8%], females [32.1%]). According to the ICDAS prevalence ratio values (95% CI) obtained by Poisson regression using participants with caries, as the outcome with cutoff points scores 1, 2, 3, and 4 shows that age and level of education (only in some categories) have significant association (P < 0.05) at noncavitated threshold alone. Marital status showed significant association with dental caries at the only initial caries lesion threshold alone. Systemic diseases, smoking, sugar consumption, employment status, last visit to the dentist, self-oral health perception, and type of material used for cleaning teeth were significantly associated (P < 0.05) with adults with caries assessed by ICDAS-II at both the cavitated and noncavitated thresholds.
Rate ratio values (95% CI) were obtained by the Poisson regression using DMFS values as the outcome according to the International Caries Detection and Assesment System (ICDAS) with cutoff points scores 1, 2, 3, and 4; some explanatory variables show that age, geographic distribution, level of education, sugar consumption, smoking, systemic diseases, last visit to the dentist, self-oral health perception, and type of cleaning had significant association (P < 0.05) with DMFS in adults at the cavitated threshold level. Age, geographical distribution, marital status, smoking, systemic disease, and self-oral health perception showed significant association with DMFS at the noncavitated threshold level when observed using ICDAS-II. DMFS values observed using ICDAS-II showed significant association (P < 0.05) with age, geographic distribution, sugar consumption, systemic diseases, smoking, and self-oral health perception at both cavitated and noncavitated thresholds. Level of education and socioeconomic status were significantly associated with DMFS values, but only in some categories.
Ta b l e 2 p r e s e n t s t h e f i n d i n g s o f m u l t i v a r i a t e regression models (negative binomial) for five dental outcomes (noncavitated [D1, D2], cavitated [D3], total decay [D1-6], or filled tooth surfaces [F] and missing teeth [M], and risk indicators). Multiple linear regression analysis was done to assess the impact of various independent variables on dental caries determined by ICDAS-II [ Table 3 ].
dIscussIon
This cross-sectional epidemiological study provides the latest picture of dental caries experience in 35-44-year-old adults of Nellore district, Andhra Pradesh, India. The prevalence of dental caries according to ICDAS-II in the present study is 98.8%. It is far higher than the prevalence obtained using the WHO criteria in other studies. Whereas the mean DMFS was 13.04 among 31-35-years and 24.35 among 36-51-years in Australian army recruits in 2002-2003, [8] the mean DMFS according to ICDAS-II in 35-44-year-old African-Americans in Detroit (2002-2003) was 69.7. [9] The National Health Survey conducted in 2004 throughout India presented 80.2% prevalence of dental caries in adults aged 35-44-years, [10] and the mean DMFS was 13.8 among 189 participants aged 18-91 in a rural village of Bidada, Kachchh, India, in 2012. [11] The differences observed between the results of this study, and those of other investigations may be explained by two main factors. First, a WHO criterion for dental caries was used in many of the other studies, and second, if and when ICDAS-II was used, it was used to measure the caries prevalence and determination of risk factors in primary or mixed dentition. It is difficult to compare the results of other prevalence studies in such circumstances.
Multiple linear regression showed gender as a significant risk factor, when dental caries was measured using ICDAS-II criteria. In this study, females show a higher prevalence of dental caries when compared to males (M = 98.2%, F = 99.4%). Similar results were found in some other studies. [12] [13] [14] [15] [16] Higher caries prevalence among females is often explained by one of three factors: teeth erupt earlier in girls resulting in a longer cariogenic oral environmental exposure, frequent snacking during food preparation, and pregnancy. Hormonal changes also have a striking effect on the oral health of women, and constitute an important contributory factor in explaining sex differences in caries rates. [17] 
Contd...
In the present study, age is a significant risk indicator for dental caries. Similar results were obtained in another study done by Costa et al. in 2012, where age exerted a significant influence over the severity of caries. [18] Marital status was dichotomized into yes or no. Unmarried, divorced, widowed, and separated were all included under not married. Participants who were not married had a high prevalence of dental caries as well as high mean DMFS, similar results were obtained in another Indian study conducted in Pondicherry. [19] This can be explained by the fact that married people have a better quality of life and thus a better oral health.
Dental caries prevalence is more in the urban population when compared to rural population in the present study.
Similar results were obtained in some other studies. [12, 14, 20] The reason for the greater prevalence of dental caries in urban population maybe due to the difference in their dietary habits and increased intake of cariogenic food and more refined sugars, which promote dental caries. Socioeconomic status of the study population is determined using modified BG Prasad's Classification for 2013, as this can be applied to assess the socioeconomic status in both rural and urban areas of India. [21] In the present study, socioeconomic status is a significant risk factor for dental caries. Other studies also show socioeconomic status as a significant risk factor, [16, 20, 22, 23] but they have taken different classifications of socioeconomic status. Level of education also is a significant risk. Negative binomial regression showed significant value in the missing surfaces component among the illiterates; this might be because they do not have enough knowledge regarding restorative procedures for dental caries and they go for extraction of the tooth rather than restoration.
The role of sugar as a risk factor in the initiation and progression of dental caries is overwhelming. This study took into consideration, the frequency of sugar consumption, as many studies point to the frequency of eating sugars to be of a significant etiological importance for caries than the total consumption of sugars. [24] The primary evidence comes from the Vipeholm study. [25] Sugar consumption is indeed a significant risk factor for dental caries in the present population. Similar results were seen in other studies. [9, 12, 18, 26, 27] The prevalence of current smokers in the study population is less (18.5%) but the prevalence of dental caries is more in the smokers (99.3%) when compared to nonsmokers (98.8%), which is a significantly associated risk factor for dental caries in the present study. Studies conducted by Golpasand Hagh et al., 2013 and Vellappally et al., 2008 showed similar results. [27, 28] The reason for the increase in dental caries among smokers might be attributed to the fact that daily smoking is associated with increased use of sugar in tea or coffee and with more frequent alcohol consumption. Self-reported oral health and last visit to the dentist are significant risk factors in the present study population for dental caries, as their self-perception of their oral health degraded their dental caries prevalence and mean DMFS increased. Similar results were observed in a study done by Armfield et al., in 2004 Armfield et al., in -2006 in Australia. [29] Many studies show the similar result that those who visited the dentist frequently and have visited the dentist in the past 2 years have a significant less carious teeth when compared to those who did not visit the dentist frequently and to those who have never visited the dentist [14, 18, 27, 30, 31] proving that regular dental attendance is associated with better oral health outcomes.
Oral hygiene practice is also a significant risk indicator. Those who used datun (neem stick) to clean their teeth had the least prevalence of dental caries when compared to those who cleaned their teeth using a toothbrush or finger. It might be due to the medicinal properties of neem as well as the abrasive action of the stick which removes plaque and calculus which are the main etiologic factors for dental caries. Similar results were seen in the study conducted by Varenne et al., in 2006 , in Africa where people use traditional chewing sticks to clean their teeth. The dental caries experience was significantly low in those who used these sticks to clean their teeth. [26] conclusIons This study concludes that the prevalence of dental caries among 35-44-years of Nellore district, Andhra Pradesh, India, is 98.95% when dental caries were measured using ICDAS-II. The risk factors for dental caries in the present study population are age, sex, employment status, socioeconomic status, level of education, systemic diseases, smoking, sugar consumption, last dental visit, self-perception of oral health, pain, and type of material used to clean teeth according to the ICDAS-II.
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